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MANAGEMENT INFORMATION FROM AUTOMATED LIBRARY SYSTEMS 
A. J. Evans 
Librarian, University of Technology, Loughborough, U.K. 
The one item that appears in almost every library annual report, whether university, industrial or public, is an appendix of statistics. These usually consist essentially of issue or circulation figures and are there predominantly for political reasons, since they are the only form of sales figures the library has for comparing its activity from one year to the next. Automation of certain library procedures, and in particular issue systems, has opened the flood gates for 'bigger and better' raw statistics together with the possibility of their analysis in many different directions. The conversion of this raw data into useful management information is however, another problem of a different magnitude which has yet to be proved viabie. 
The overall situation was summed up by GORE (1975) in his 'View from the Tower of Babel' where he said: 
"The great promise of library automation has yet to be fulfilled. To date the computer has turned out to be merely a new way of doing old things in libraries: generating copy for card catalogs, compiling serials lists, maintaining acquisition records, controlling circulation and the economic pay off has been disappointing or worse." 
In a general article by DUMONT (1973) on 'A library management information system' some possible uses of statistical information were given as: 
(a) To determine collection usage by faculty and students 
(b) To identify subjects requiring collection development to meet users' needs 
(c) To more effectively allocate library budgetary resources by determining percentage rates of material usage and relating these to expenditures 
(d) To determine users' requests which were unfilled and those items in heavy use (e.g. added copies). 
(e) To demonstrate use of library resources in the activity of the institution 
(f) T 0 allocate staff time for better service. 
Whilst most of these relate mainly to the issue/circulation system which is probably the most useful source of management information, nevertheless it must not be forgotten that the other basic systems such as periodicals/serials, cataloguing and order/accessions, also have a considerable contribution to make to the whoie, particularly if they are the constituent parts of an integrated whoie. There have been far too many developments, and indeed unfortunately there still are, where little or no thought has been given to the need for intercommunication with other existing or planned systems. For example, only recently an issue system has been developed in a U.K. University Library which merely juggles book accession numbers and borrower numbers -a sad waste of time and effort. 
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Issue/Circulation systems 
Many libraries now maintain archive files of varying complexities; the earlier work at 
Loughborough being reported by SENIOR and Y AMANAKA in 1974 and SENIOR and 
ROBINSON in 1975. A typical printout is shown in Fig. 1. As may be seen this is in 
Borrower number order and Accession number order within that. 
The complementary version to identify the borrower of a particular item is of course by 
Borrower number within Accession number. More sophisticated on-line systems, as 
distinct fr om th is batch off-line system, have some obvious advantages of immediacy but 
surprisingly perhaps, some disadvantages in the direct management information 
available. The right hand columns of this printout show Reservation Count (RV CT), Loan 
Date, Recall Status (RC ST), and Overdue Count (00 CT), thus, immediate checks may 
be made. A large number of reservations mayalso indicate the need to purchase 
additional copies. 
The basic files th at are necessary for simple analyses are: 
(a) Archive file of all transactions (i.e. issues, returns, reservations, recalls and 
overdues). 
These may be kept in Date order, Accession number order and/or Borrower number 
order. 
(b) Short Author/Title file inc1uding also Accession number, Copy number (if additional 
to Accession number) and Class mark. 
(c) Borrower file giving status (i.e. staff, postgraduate, undergraduate, external reader, 
etc.), as well as faculty and department or course. This file should be available from 
such sources within the university as the staff payroll file and the student record file. 
As a result of a project by a final year student in the Department of Library and 
Information Studies at Loughborough (ATKINSON, 1976) and a later follow-up by another 
student (LAU, 1976), various analyses were made as shown in Figs. 2-7. 
Fig. 2 shows that 53% of the overall normally loanable stock was utilised in the academic 
year 1974-75, with the highest utilisation made of Classes 5 and 6 which also composed 
some 52% of the total book stock. This figure was unexpectedly high albeit that LUT 
library has only developed to any extent over the last ten years. 
The sceptics could of course argue that due to the relevantly low book stock the students 
had limited choice but had to read something! 
This table also shows that where multiple copies existed, particularly in the science and 
technology areas, the utilisation rate was exceptionally high. 
Figs. 3 and 4 relate status of borrower to c1ass of material and it is particularly 
interesting to note the relatively higher use of the 'pure science' material by staff and 
research students compared to course students and conversely with the 'applied science' 
material. 'Other' categories in these tables would indicate issues to such areas as Short 
loan, Interloan, Missing and Library Administration (e.g. for recataloguing) and each may 
be analysed separately. 
The length of loan will of course be dominated by the official loan periods for different 
categories of borrowers. At L UT, staff and research students are allowed to the end of 
the current academic year and course students four weeks which is renewable. Analyses 
of th is type are shown in Figs. 5-7. 
A further analysis was carried out at another time for a rather different purpose. Due to 
the overcrowding in the main library, additional space had to be found in another building 
and it was suggested that the stock should be split by subject. An analysis was therefore 
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made of over 22,000 loans in Classes 001.0 to 369.99 by staff and students in all 
disciplines to establish the use made of the stock, particularly by the science and 
engineering departments who not only were not expected to use this particular stock as 
much, but would also find themselves further away from the proposed new location. The 
analysis in Fig. 8 shows however, that almost 14% of the issues were to these science and 
engineering departments. 
Similar reference to this topie was made by JENKS (1976) in his article on 'Circulation 
and its relationship to the book collection and academie departments, where circulation 
statisties were analysed by Library of Congress classifieation and academie department 
in an attempt to evaluate how much the departments were using the subject-related book 
collection (or indeed the non-subject-related books). By also comparing with the number 
of students in each department, a measure of underutilisation or alternatively heavy use, 
could be made. 
The recent appearance of the 'Atkinson' report on Capital Provision for University 
Libraries (UNIVERSITY GRANTS COMMITTEE, 1976) in the United Kingdom and its 
principle of self-renewal has brought to the forefront once again the need for us to 
examine our effeetiveness at least in terms of use of space. This problem was however, 
discussed far more succinctly and effectively in the 'Tower of Babel' article by GORE 
(1975), referred to earlier. The two aspects in th is context therefore, could both be 
considered to be in the realms of cost-benefit or cost-effectiveness, the first being one 
of space and related to 'indefinite' storage of little-used material, and the second one of 
resource allocation with its forecasting and probability of assessment of use based on 
previous statisties. 
As BURNS and GLADDEN (1973) stressed - 'Almost without exception administrators 
have used as one measure of library efficiency/effectiveness the number of books 
circulated and as a measure of resource consumption the number of dollars spent 
(consumed). Neither is adequate. Where on each scale the administrator wishes to place 
his threshold of adequacy for a partieular activity is an administrative judgmental 
concern'. Work in th is area is also proceeding at the University of Pittsburgh 
(MONTGOMERY et al 1976), where one of the early relationships established was that 
the number of items circulated twiee was approximately half the number circulated once 
and th is extended to the number of items circulated x times, was approximately half the 
number circulated x-I times. Thus on a semi-Iogarithmie plot: 







1~ __ ~1 __ ~~ __ ~1_~ __ ~ ____ ~ ____ _ 
4 7 10 13 16 
No. of times circulated 
They do not profess to know the reason why! Similarly however, such prognostications as 
the 80/20 principle (i.e. 80 % of the use is from 20 % of the stock) may be tested out in 
different environments where computer-based circu1ation statisties are available. 
The use of older scientific periodical literature and its associated 'half-life' has been weIl 
documented but it is now feasible to analyse the use of book stock in various subject 
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fields by date of publication or date of purchase. Such an analysis by accession number 
was carried out by LAU (1976) on the 1974-75 and 1975-76 issue statisties from 
Loughborough. Whilst very considerable care must be taken in eva1uating such statisties 
and analyses, we can at least very easily prepare aprintout, for example of those items 
whieh have not been borrowed for the last three years or for whatever period we may 
determine. The case for relegation or not af ter th at however, is to pose a quite different 
question. 
Cataloguing/Order systems 
There is not usually any direct management information available from a cataloguing 
system as such, but by strong links with an order /accession system there is very 
considerable potential. The inclusion of local data on the cataloguing systems such as 
that proposed in MINICS (Wall et al, 1973) provides archive information whieh may be 
used to good effect, partieularly if it can subsequently be linked through to the 
circulation system. The inclusion for example, of the name and department of the 
individual recommending a partieular item and whether or not it is on a student reading 
list, when compared with the circulation statistics may give an indieation of not only 
whether the duplieation poliey was correct but also perhaps, whether the partieular 
'recommender' was reliable or needed to be watched rather more closely. The use of 
recommended books needs to be looked at and assessed as to the effect on the long-term 
development of the collection. It would also be useful to compare the use of books 
selected by library staff as opposed to those recommended by academie staff. At a 
recent meeting it was also suggested that books published at the beginning of an 
academie financial year had a much greater chance of being selected than those 
published in the latter half! 
Duplication poliey is often related to a short loan or reserve collection, the circulation 
statisties of whieh usually need to be considered as a sub-set of the main circulation 
statisties (GALLIV AN et al, 1972). 
An automated order system, whilst only being transitory in itself wiU also be able to 
provide information on expenditure from various funds or, for example, the length of 
time or efficiency of supply of different booksellers. We may even be able to establish -
what books we have bought on Psych ie Phenomena in Japanese from Welsh Booksellers, 
recommended by the Department of Chemieal Engineering costing between l4.50 and 
19.75! 
Periodieals/Serials systems 
In a similar way to a cataloguing system the actual holdings file in itself is of no direct 
value for management information, but various resulting sub systems can be of 
considerable use. The production of union lists of the holdings of libraries in a partieular 
region is much more feasible and may provide very useful data to aid decision making, 
whether for example, to initiate or cancel a subscription, or whether or not to bind a 
partieular title. Aserials accessions system - of whieh most seem to fail to be really 
cost-effective - should provide information both on non-receipt of issues and whether the 
volume is ready or not for binding. 
Once again however, financial control is a very necessary and relatively easy part of an 
automated serÎéüs system. The allocation of expenditure against various departmental 
funds or subject divisions is an obvious aspect, but with the ever increasing spiral of rises 
in subscription rates, it is also necessary to be able to more accurately forecast total 
expendi ture in any forthcoming year. 
For this pur pose a system has been developed at Loughborough whereby new subscription 
rates are compared individually and collectively with the previous year's rates, thus 
providing a progressively more accurate estimate of the percentage increase in se rial 
priees as the financial year proceeds. It also takes into account whether or not a multi-
year subscription is due to be paid, irregular payments, back-runs, etc., and thus a 
forecast can be made of the total expenditure expected. An example of the type of 
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information available as at the end of January 1977 taken directly from the printout, is 
given in Figs 9-11. 
Conclusions 
Whilst considerably more statistiCS are now available from a~tomated library syste?1s , 
their efficacy is dependent to a large extent on an overall mtegrated system deSIgn, 
rather than on figures resulting from its unrelated parts. 
Great care must be taken in any attempt to rationalise conclusions drawn from any 
analyses made. 
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Percentages of loans in each class, by borrower category 
0 1 2 3 5 6 7 8 9 
Academie 
staff 7 14 10 11 12 9 17 11 15 
Under-
graduates 43 55 62 65 54 65 51 55 54 
Research 
postgrads. 3 2 2 2 9 4 3 3 2 
Course 
postgrads. 33 7 2 5 13 11 7 9 4 
Other 
categories 14 22 24 17 12 11 22 22 25 
FIG. 4 
Percentages of loans to borrower categories, by class number 
0 1 2 3 5 6 7 8 9 
Academie 
staff 4 5 1 23 26 28 4 4 5 
Under-
graduates 5 4 1 25 20 37 · 2 3 3 
Research 
postgrads. 5 2 - la 44 32 2 3 2 
Course 
postgrads. 19 2 - la 28 35 1.5 3 1.5 
All 
categories 6 4 1 23 23 35 2 3 3 
40 
Average !ength of !oan in days, by class number 
Overall 0 1 2 3 5 6 7 8 9 tota! 
Tota! 
!oans 37 37 42 35 57 46 48 37 38 45 
Academie 
staff 102 79 106 95 142 137 114 93 84 118 
Under-
graduates 25 22 19 21 26 28 25 22 21 25 
Research 
postgrads. 103 96 158 104 144 126 100 97 93 128 
Course 
postgrads. 25 28 31 24 26 28 24 25 22 26 
41 
FIG. 6 
Percentages of loans in borrower categories, by length of loan 
1 day I- lO- 20- 30- 40- 50- 100- 150-
Totalloans 3 18 18 21 14 9 8 3 1.5 
Academie 
staff 3 13 12 6 5 4 15 10 7 
Under-
graduates' 3 21 20 24 16 10 5 ~ 
Research 
postgrads. 1 8 11 6 5 5 15 15 9 
Course 







































Percentages of loans of different lengths, by borrower category 
lO- 20- 30- 40- 50- 100- 150- 200-
7 3 3 5 17 33 46 49 
63 66 64 65 36 9 1 0,5 
3 1 1 2 8 21 26 26 
11 14 12 13 7 2 0,5 
-
16 16 20 15 32 35 26,5 24,5 
250- 300- 350+ Total 
50 55 51 10 
0,5 - , 0,5 57 









Analysis of 22,764 loans within Classes 001.0-369.99 
by Academie Department (Staff, Research and Course students) 
Number 
of loans % 
Economics 6627 29.1 
Social Sciences 3585 15.7 
Library Studies 3222 14.2 
European Studies 2357 10.4 
Management 1494 6.6 
Human Sciences 1139 5.0 
Computer Studies 864 3.8 
Education 358 1.6 




Serial expenditure calculations 
Present 
Previous financial year 
month (August '76-
January'77 J anuary '77) 
l 1,861.29 l 38,528.10 
77 .66 5,113.32 
Regular payments (single year) 
Regular payments (multi year) 
Additional charges 106.35 CR 387.52 
Advances series 132.40 521.52 
Irregular payments 302.95 2,821.91 
Back-runs 135.17 2,020.55 
2 2403.12 49 2392.92 
Tota! amount paid on recurring charges this financial year l 44,550.46 
T otal amount · paid this financial year 
FIG. 10 
Percentage calculation program 
Overall percentage increase in subscriptions 
Percentage increase induding only those 






Serial expenditure forecasts calculations 
Outstanding Remainder of 
charges due financial year 
(August '76 (February '77 -
- J anuarz: '77 
i 
Julz: '77) 
Regular payments (single year) l 2,842.43 l 5,317.25 
Regular payments (multi year) 943.91 493.13 
Additional charges 252.46 1,186.52 
Advances series 495.51 447.99 
i 
l 4,534.30 l 7,444.89 
T otal amount due this financial year l 11,979.19 





Prof. R.C. Simon: Would you care to elaborate on whether indeed anything has been done a long the lines of the establishment of a book retirement system and automating the same? 
Evans: The only development which I've talked about is that we've just had permission for a new library, and we are ,planning this library so that it is a continuous conveyor belt through the building th at takes ten years to go through. And you put the books in when you start, and ten years later they drop out at the other end and go on a lorry up to the lending library at Boston Spa. Apart from that, I'm not sure that you can talk about automationin that way. 
Many people are saying, in fact, that the withdrawal of material is approximately comparable to the cost of building new stores. I wouldn't want to enter into that discussion. What certainly is happening, obviously, with a completely automated cataloguing system is that the withdrawal of items is much easier than with a card catalogue. But all I honestly think you can say at this time is that a list of material that hasn't been borrowed for three, four, five or six years can be produced. Then look at it and use other methods of distinction. ' 
Mrs. N. Fjällbrant: This appears to me to be one area 'in whieh you can have cooperation. It's pretty expensive to take a lot of these statistics many times, and, for instance, these increases in subscriptions that you do, are already appearing at the end of January. WeIl, certainly the Swedish libraries, and possibly many others on the continent, are just on the 15th of February preparing their budget proposal. So all we have to do is send a Telex to Loughborough to get these percentages worked out. What would you think of that? 
Evans: I think that's quite acceptable'. It's being done, don't forget. Leri Schofietd certainly is doing this information work on the prices of books published. We'ye been arguing about th is one. There's a difference in the price increase on books that you buy. The Library Association Record produces periodical price increase information, which -there again - is a total picture. Some people aren't too happy, in fact, with the information that's coming through. But it would be a biased sample, that's the only problem. We can give you an overall percentage there, true - if it helps. 
Fjällbrant: WeIl, we do in fact already have some cooperation in this, because we use a fair amount of breakdown ' material that we get from Swets and Zeichlinger in calculations of this type. But it's very interesting to have comparative figures; because I may get one figure from Swets and Zeichlinger, and a different figure from you. It would be very interesting to see if we could, in fact, in th is way cut down for libraries which don't have this degree of automation for this type of information. 
Evans: Yes. I think th is would be an extremely good idea. 
Dr. A.H. Hela!: Concerning the evaluation (unpublished) of the records in the circulation department, we did these things in the years from 1965 to 1970 in Bochum, as far as I can remember. We carried out this investigation mainly to develop an acquisition policy. We also completely mechanized the inter-library loan. We were able to say exactly how many requests were covered within each region: we got printouts of these inter-library loan requests, to help us to build up our stacks. 
I would also like to issue à warning - concerning this ' sophisticated work - that the moment you have the computer and the personnel to do the programming it will be a beginning without an end. You don't know how great the benefits are that await in comparison with the investigative work in this program, which calls for more and more staff. 
Evans: I think that's a very fair comment. Just producing statistics for the sake of them is extremely dangerous, although, as I have said so of ten, these are the only sales figures 
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we have to prove th at we're useful in that way. I certainly like your inter-library loan 
ones, and I don't think many people have done much on automation in inter-library loans. 
Mr. J. Ross: Were the various statistics that we have here designed before the system 
was operational? Did the suggestions for them come from the computer designers or the 
librarians? 
Evans: Regarding the statistics, it might have been a case of luck, insofar as we had this 
information available. We certainly made a positive decision when we prepared the short 
author /title, for example, and included the classification number, which some people 
haven't done. All our work has always been do ne on the joint library systems basis. In 
fact, the systems analyst has always been part of the library staff. We've got our own 
systems analyst and programmer within the library structure, so that it has always been a 
total integration of ideas in that way. The systems people we found, on the whole, have 
been through a pretty hefty learning process. 
Mr. T.J. Tanzer: This morning I talked about the relevance of statistics, and I dare say, 
that I am going to seem very inconsistent in wh at I say now. Because when, in fact, you 
want to get statistics later and you've lUfllped too much together, you have to create 
another system to chop it up again. Can you, in fact, study all the statistics you have 
shown us all the time, or do you study different aspects each year (for example: the 
length of time people keep books, the usage by categories, etc.)? 
Evans: At the present moment we're doing it as we want for a p~rticular purpose. 
There's no point, in looking at loan periods, and so on, every time, if they seem to be 
working reasonably weIl. On the other hand, we've had a tremendous coUection between 
us. I convinced them that they're buying too much, so I want to look and see what the 
actual use of that material really is. These sorts of situations regularly crop up and we 
can easily deal with them through our statistical studies. But we're not at the moment 
building a regular program of information gathering - and deliberately so, because I think 
that that could be wasteful. 
Drs. J.N. Schippers: Do you think that at th is moment the building of integrated systerns 
is quite possible? 
Evans: I think it is. But one still has to be careful to look at the whole picture wh en just 
examining one bit of it. They are still phased in every way, but you haven't got the time, 
the money, the staff, to do everything, and so you build one on top of the other. We must 
look at th is system with an eye to the future, and without worrying too much about the 
systems analysis side. If you like, th is is an integrated system, but it's never really that 
way in practice. It always comes piece by piece. Some people have started on 
cataloguing, and others on issue systems, and so on. 
Helal: Actually, the evaluation you are doing is only concerned with the active file. If 
you have an open-shelf system, then the statistics are not representing the profile of the 
user patterns. That has to be taken into consideration. Furthermore, if you have twenty 
copies of one item, the first three co pies will receive the heaviest use, unless the users 
are informed of the existence of the more recent editions 
Evans: It depends completelyon your particular cataloguing system. In our case it's a 
completely open-access system, with all editions and copies kept tight next to each 
other. Every single copy and edition is listed in the catalogue and printed in our short-
loan system, as weU. We have also done some work on the use of multiple copies to see 
whether our present multiple-copy provision is reasonable or not. That's been quite 
useful. 
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